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INSTRUCTIONS TO CANDIDATES:

Answer 3 out of 4 questions

 Calculators can be used.
 


QUESTION ONE
1a) 	Identify and briefly describe the procedures involved in the operation of a fuzzy logic expert system.
[6 marks]
1b)	State two defuzzification techniques and indicate which method you would choose for a real time application giving arguments for your choice.
											[4 Marks]
1c) An A.I. game bot assesses her confidence in winning a magic contest with a Wizard by using the following fuzzy rules:
Rule 2
IF 	relative power is medium
AND 	damage is high
THEN 	confidence is medium

Rule 1  
IF 	relative power is high
OR 	damage value is low
THEN 	confidence is low

Rule 3
IF 	relative power is low
THEN 	confidence is high

Here relative power is the power of the opponent based upon a comparison of her power and her opponent’s power. She assesses the relative power of her opponent to be 12.5 units.
The damage value is the damage level of her opponent. This value is 7 units.  
Using these rules and the membership functions defined below, find the level confidence the AI bot has in beating her opponent. Use the Centroid defuzzification method in your answer.

Please Turn over


QUESTION ONE (continued)

The membership functions for the linguistic variables are as follows:

For Relative Power:



    



  
And for DamageValue





     	                   


The DOM of the output Confidence fuzzy sub-sets is given by the following membership functions:










           
  

										[15 Marks]




QUESTION TWO


2a) The following equation is used in a Naïve Bayes classifier. What do the various terms of the equation mean?

	     	equation (1)
											[6 Marks]


2b) Why is this Bayes classifier called a “Naïve” Bayes classifier?
											[4 Marks]


2c)  An NPC needs to decide whether or not to attack an opponent and uses a Naive Bayes classifier to determine the probability of Winning or Losing given her current life level and certain attributes of her opponent.  If the probability of winning is higher than the probability of losing then the NPC will attack, otherwise she will try to escape.   The relevant attributes are:  the life level of the NPC; the relative skill of the opponent when compared to the NPC; the relative speed of the opponent and finally the opponent’s relative strength.  
       The current values which the NPC uses to make her decision are:
{Life Level=Low, Speed=Medium, Skill=Normal, Strength=Strong}

The following five tables hold training data that have been gathered previously and each table details the recorded conditional probabilities of Winning or Losing for any given attribute. 

Using equation 1, the NPC’s current life value, the opponent’s current attribute values  and the probabilities from the five training tables overleaf, determine whether the NPC should attack or run.


Please Turn Over.


QUESTION 2 (continued)

	Opponent’s Skill
	Win = Yes
	Win = No

	High
	3/9
	4/5

	Normal
	6/9
	1/5





	Life Level
	Win = Yes
	Win = No

	High
	2/9
	3/5

	Medium
	4/9
	0/5

	Low
	3/9
	2/5


	Opponent’s
Speed 
	Win = Yes
	Win = No

	Fast
	2/9
	2/5

	Medium
	4/9
	2/5

	Slow
	3/9
	1/5








	Opponent’s
Strength
	Win = Yes
	Win = No

	Strong
	3/9
	3/5

	Weak
	6/9
	2/5






	Overall Probability of Win=Yes 
	9/14

	Overall Probability of Win=No
	5/14


			Probability Tables for Question 2															[15 Marks] 



						
QUESTION THREE	

3(a)    Give a pseudo-code description of a standard Genetic Algorithm that uses the genetic operators of crossover and mutation.  Assume the genotype is an ordered fixed length string.  
											(5 Marks)


3(b)	Describe the standard genetic operators of crossover and mutation as used in your pseudocode in part (a) of this question. What purpose does each of these operations serve?		
											[4 Marks]	
3(c)	 Show the result of performing a crossover operation on Parent 1 and Parent 2 (shown below) using the cut points indicated. 
                Chosen cut points
Parent 1 10111 0101110 101011
Parent 2 01101 0111000 011110
											[4 Marks]

3d)	Critically evaluate the effectiveness of common terminating conditions used by genetic algorithms giving reasons for your choice of terminating condition(s) used in your algorithm.
[12 Marks]
		



QUESTION FOUR

4 a)        Provide an overview of the major procedures involved in computer vision and discuss how they are related to each other.
												[8 Marks]
4 a)	Computer Vision systems use the binary morphological operations of dilation and erosion.  Describe these operations and explain what is meant by the terms “structuring element”, “fitting” and “hitting.” What effects do dilation and erosion have on an image?
												[9 Marks]
4b)	Figure 1 shows a structuring element and two binary images.  Each image has two 3 by 3 areas, these are labeled A,B and C,D.  Analyze the images and, for the given structuring element, indicate which areas could represent a hit, a no hit, a no fit and a fit.  Explain your choices.
												[8 Marks]
Structuring element : 
		1 1 1 
		1 1 1
		1 1 1

Images:0 0 0 0 0 0 0 0 
0 0 1 1 0 0 0 0 
0 1 1 1 0 0 0 0 
0 1 1 1 1 1 1 0 
0 0 0 1 1 1 0 0          
0 0 0 1 1 1 0 0 
0 0 0 0 0 0 0 0


			0 0 0 0 0 0 0 0           						D

			0 0 1 1 0 0 0 0 
      A			0 1 1 1 0 0 0 0 


			0 1 1 1 1 1 1 0 

			0 0 0 1 1 1 0 0             B                 C
			0 0 0 1 1 1 0 0 
			0 0 0 0 0 0 0 0
			Image 1					Image 2 
Figure 1
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